Activation of melatonin receptor increases a delayed rectifier K+ current in rat cerebellar granule cells.
The present study was initiated to investigate the effect of melatonin on K+ current in rat cerebellar granule cells for 2 to 6 days in culture (DIC). The whole-cell configuration of the conventional patch-clamp technique was used to record the outward K+ current. Two types of outward K+ current, a transient outward K+ current and a delayed rectifier K+ current, were separated by different voltage protocols and a specific blocker of K+ channel. Application of melatonin (10 microM) by a brief pressure ejection induced a significant and reversible increase of the delayed rectifier K+ current amplitude in 78% of the cells tested. The activated effect of melatonin on the K+ current was independent of the time in culture, and the percentage of activation remained at a relatively stable level from 2 DIC to 6 DIC; but that was dependent on the concentration of melatonin applied. The activation of the K+ current induced by melatonin presented no desensitization after repeated application of melatonin. The effect of melatonin on the K+ current can be mimicked by 2-iodomelatonin, a melatonin receptor agonist. With the addition of guanosine-5'-O-(3-thiophosphate) in the pipette solution, melatonin caused a stronger activation effect on the K+ channels, and an irreversible increase of the current amplitude in some granule cells tested. Pretreatment of cells with PTX suppressed the action of melatonin on the K+ current in most granule cells studied. In addition, the activation curves and inactivation curves tested with the steady-state activation and inactivation protocols were unchanged by melatonin, suggesting that melatonin did not modulate the channel's activation and inactivation properties. Our results demonstrated the presence of a functional melatonin receptor in cultured cerebellar granule cells from neonatal cerebellum. Activating the receptor can modulate the outward K+ currents by coupling to a PTX-sensitive G protein.